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imfcm i ] *m.m o . o 1 ~ o . 5 n m<D%m&m 
*iwtoaffi«>-»*fe(4±»/)«ttjaj6iif*:-e««$*i 

$f£o 

[Iit*JI3] 5UHiS*jM«t±Jtt:»LT, fi-fb*^ 
*^*«**2«J1XJU±, C0#0. 6 8 0 nmWTT- 
*4»*J51 2 ££tt<?>ttfttttt{*ttfl^&&XIKft. 10 

sst-r siisrjh 2 3 (c£«o>«dueit<^ajM§ 
ausst* io 3 q-c mat, mzmmtf 1 5 0 wm-' 

K - ' JjLtOSMWH 1 ~ 4 ©(,< "fftfr 1 Ja££tt®tt£Ug 

cs»*«6] wmmo. oi~o. 5um<ofmmm 
mmmt*'>mibiito*m&i,* mmit-&m&&T, 2 20 

ciijRJi7] mmmo. oi~o. 5umco%mmm 
mit&mw&T* 2 0 0 oxi^±-cm&m^7oM^ 

[»#*8] m-mft^m^mmx^izt^mt-t 

S8«|coMi^^^o 30 

[»*jg9] *^m<t&mifi7i.MVi*v^ *vm. 

3 0SS%WTT!&5Cfc£Ef»i:T5W*Jl6~9GQ 

SfiAiS. 40 
Cli^Jlll] «E«ef5 0 . 01-0. 5/£m©SMBiS 

[»3RJH 1 2 ] ttSU&fftttftsSfb* 

[SfjRflii 3] A?^3~5cou-rft;!)> ijm(cib«cd 

[I»5Rif 1 4 ] .ftfjRJfl 1 ~ 5 coo-rn^ 1 JglcIB*© 50 



[0 0 0 1] 



a 5 * 5 ^fe^t* 7 -< 7 - t u xm l tz mit* *? mxms. 

[0 0 0 2 ] 

[t£*©«f»] -ISK^fSittli (feLT rcFj &« 

r 0 ) i±, ^©s^a. is^at^x 
te«©&ft fetts * * -r 5 c 5 <b z ft <=> ©£M4 

*fc*o*S**tt*«fflLT«ai«s/— ;UH*t, H*IW 

Lxvmmtfimftztix^Zo 

[0 0 0 3] ^3)5©CF{±, PAN, fcfy^ -fe;UD — 

i^txtozgrnrnx-tf^sy-rj ^—t\sX£m$ixx^ 
% a zti<b$ : m%& ; &{biM.-g[tt(D7 4^— tvxm^zt® 
M^igSriSto^fctotc, mmm&ffl<?z>zt. 
mm&zm;<i-zzt$fiz£t)®ttt<Dmmmmz*g 

< •?2>Ztififrt>tlX\^Z> a 

[0 0 0 4] UfrU Ztl^<DCF(DM^mcX^X 

it, *<nmmhte%mmwm<Dfc&i*-&\:^^5~ 1 0 

um&®Lg.X$>2>tz&>. mm&l jumlULT, M^l 0~ 
2 0 0 nmliawW&C F©Sai(i^ni^T-fcofe 0 

St, z<D&otemmt3:CFizi3ux&. mz^mxg 
®imfi3i>*)mm(fi}izMm-r5zt&X'Zir. i<tr^ 

htt©^;§^C F^SM^ft-C^Stc^i^fc^-r 
[0005] 1 9 8 0^i4tt, 

(Vapor Grown Carbon Fibe 

r) &m$i£tLZ> &oizta^tz 0 z<nm&mm.mmm. 

£41tt>lffl#STtaffi^)»t « c i: ic «fc o r iSS 
m. 1 0 nmSH®«WMICF#»e.ft5C 
t^^ftT^So 
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[0006] ttxit '<>-e>'$<D*im<b-&m*mn «s-r*ejmt«t»)fftons4*, -jiASMi^^u 

-2 7 7 oo^i) . i*jBttffi-eafcfl«cF*3ijS£ &*#<w»u-o*a. ^o-cjK^ttoeftAicii. 

(4$Bf|BB6 0 -5 4 9 9 8*§fifg) s &tt£ft£*S6>-*\ ^x.«i9BVM»«ltt<DJSSI»7 ^ 7-* 

£J6*PSfc:»0*CF«cfiKS3-ti-S»S5 (431*2 7 7 8 ffll^Ci:tfIiL^ci:(Ci6:5 0 

4 3 4^fi«) WA J tg^^n-C^-5o Ctl6tD^^{CJ; [0011] 

M^»CFtJ,tVVGCF«:tS-fiUt T> {MmK®«Slie«i«:-?ttS$nfe^«^jKtt 

i:^-5Ci:t.*-5o ) i: U SI©§i!;flt^ & (WT r SiVGCFj tuo. ) &af*©Sii§75tfe 

[0007] cnt.siitio^ [0012] 

ft&OVGC Ftt 1 0-2 0 0 nmSft©IS"C, T7 * jS|_h ^ S ii t> Id , 38BS -5 c 

^7 htti o~5 0 ofiisfl)*fl)#gatiift$n, iitcto, ««ie*tt*#L a u-ctttte* 

tz ° [ooi3] t%t)*,*Mit en mmmo. o 

[0008] zti<b%.mmmmwm&. m^^tssmm. 1 ~o . 5 um<D§cLmmmmmm<D&.m<z>-&$itztz± 

mfrtimmLtztomzmL. *<D#>b&izi±m»bxm^ mm, [2] faii^nb^^it-sscts^ 

*^gi5 **-rs MMi-e en* ^8&*iti§(*, »i:-fs±ia [i] (=e«<o««UMi«tfe«ftffisiUR 

««<DPAN*CF, K***CFfctt^MIWbCJ:?> Mfe [3] Sm&IStmtm±*tzm,x. «-ftj*-> 

*SHt4#|nJ±LfH>a<, j««lfIAU 0-2 0 0 nmSJg It*!* 5 2 Ii%W±, C0#0. 6 8 0nmWTf 

*»KJt^ttBtiEH:«S„ *CT«*ttftfcCft&©^ 30 ML [4] ^*§ifo&3fS*88i©*ffi*»e> 1 nm©i££tc 

ft-rawt^^^b&^asftiL, *^vgcfc fc-fs±§B [2] [3] iz&m<D&$wmi*.mm. 

V-\Z>7iHtZZ£iZ*i>)mmm&<Di&&HJlMU Sffi&lftXttML [5] S2&K0. 8g/cm 3 lCEE 

«IM40|ql±LfeVGCF*»5*SSBI*Ufco «Lfc^©tfcjgtri# 1 0 3 Q • cm«±, 1 

[0 0 0 9] it, «-?r^W *0>«$M4<O|pj±fc:fc)U 5 0Wm-'K-'J^±©±lB [ 1 ] - [ 4 ]~ ©l\f ftfrtt 

SfcfcSfctt, 3HZT}\,i1-*}tfm^<!>tlX^Zo ftC [0014] [6] MUESO . 0 1 - 0 . 5 jum<D% 

■CW±©«M54H?t<^«^tt«Mt7^5-A**»6*T.T* T, 2 0 0 0 °CJii±-Cgft4Q i S£fT 5 C 4: 51 

5 lt. 40 $m&{*mmnmmmmtm<Dmm.Jsm. [7] *g*t 

fl±*tt#M5*«:£|n|±£-tt-fc»>, 7;Kti0ICi mo. 0 1-0. 5jum®JM&lMMII|£rt**<b6- 

nT*t^4o ^sft/u x©»4ftfflgi5Wi: Lta: o o o ,, cjii±T-^sa,a*ff omitK^mxtiimztitzm 

n%.smmwj!ix'&zzttff><. mmt7<?-£ tmm&&m%m&i%mtm<Dmmy3m. cs] mm 

\sXb&m&&fti<r>&&&m&<»tj!Lm7 4 7-tfi&£ti <b&®#mmx#>?>cL£Zttm£tz±sa [6] 

[ooio] Utttii. ;8ajfiSt!ES*Si:t5S^t: [9] ***fc^#7E*tt*>>3* *>7flfc * 



femmm<nm&j]&. cio] n-^mit^twrnm 

±3B [6] ~ [9] ©ur*lA»0>tot:lB«flD«SUeii 
[0 0 15] [11] Wm&Q. 0 1-0. 5 ^mcD 

[12] «5l*»«tA«afb*>>s|{-e»4±l3 [i i] 10 
K83«0«jM6»<4*^*r. [13] ±§B [3] ~ 

[5] ©urn^toi: aasc© .tt£uett#tta£ui& 

tftXttli * $ tr ddHtf fil £ fc fct ^fjaft J A mfiE^A- 6 « S 
tiiV [14] ±13 [ 1 ] ~ 

[5] <n^?tifrv>£^£mm(Dm%mmft&&mam 

B6*J£jl/Sbfc 0 
[0 0 16] 

1"So 20 

**«#fc« l 'b£*Ji:fcfcfc:, +t'J7-)97mM 
iSS©£/&*p{ce3AU Sffl&#/W-r5Ci:lc<fc»)at# 
«?CFS8i§t5o *©«*§&«:, 0. 0 1~0. 

TX^h it 10 — 50 0 -fig© &©-?:& -5 „ 0>J 
c©S!fji?ji£i: LTtt, ifi±fcHW«CF*4 
{QifflWe 0-2 7 7 0 O^filB) , 
«S-C^«CF44)SJt5S{J (ttMBB6 0-5 4 
9 9 8fi^) . *5^ttS*S*PSiC^«?CF&figS 30 
£-ti"375«; (^2 7 7 8 4 3 4 %fifg) tb * 

^tMffltS C Ft±£;h.£>©jfri£fc: «fc t> l!!3a L- & © 

[0 0 17] C © <£ -5 Id L-CSIil^tlfe^^C Ftt, 

coswrrtt* *©«ffliclg)|4©*«,'b£«¥fcE&#-f 
•5 ^l¥©J L T U -S C i: 5 1, \« C F £ff2fi£f 

^&^©^&7£Pfci,^tK C F i: LTCDiie^«jgS 

Wfc>ftrti*©£/j§mi: b-£t>J;^ 0 IS»K:**-rsj» 

^wto^o^ttajsaLH-rsfcttttt, #j8oo~i5 
0 0°c, r;U3f>^co^tt^xtt>-c-«i5!lsSff oo * 
fe, j^^iSco^ti*faj±^-a-sttf){c«, ^200 
0-3 0 0 0"Ct-7'Jl-3>^60^rfit4^^4'-C^«La^ 
'rtt>tl V G C F t L T mafiS * tit 1 1 £ 0 
[0 0 18] ittSUeHMfcfcL-Ctt, zfA, r^**-* 

* , a 7 ^ & fco nm s & «&»© f b fe ttiafig^i 
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ir©Jfc-t-ffifflT-££o «S,i^iSi*:cO^*@Wffifit (Qc 
m) hbTtt, 10 ,2 W±, $f£b<iil 0 ,5 UU:;fe*i 

*, feik'Tjm, iftTiK-^A, Slb* 1 ^ g-fb 

a, ^b^;v3-H7A*tr*s^fflT-#-5*s, »$b<tt 

sfls***, mitnm. mtv^m, it)»su<tt 

S-fb^^ST^-So 
[0019] VGCF©g|ffi©'>;&:< fc*>-»£*jJUfi 

**w©aft*">*rvGCFiiiB*aai-rsfc»t: 

«Ntx NH 3 , SOU, N 2 H 4 . SfeliNHj/NO, N 
H 3 /N0 2 ©J;oJ5:SiSLTN 2 €:^^-r.5t)COi:, & 

izmmx* (n 2 ) ^$t?#H«T. »*b<j4ii*if 
zm&<Dnm%TT\ «2ooo~3oo o-c-eirfyaui 

Srfroo N 2CD^fifti: bTJi, 9 8 %mS.&.±X'S>tll,t 
<£ffl-C#3#99. 8%JU±> *f$b<tt9 9. 9 9% 

aT£^b*^flSi:&.5«*» 9 VGCFtDJ^ 
[0 0 2 0] ***fflli:fc;5*S*,T;^*ja\ 

<Dfc-&mt2 o o o ,> ctt±©^(ci5^T, m-m%(Dm 

a^i:5«L« CFSStHb^'i'f^^tS^ 
*-m IWb***, B 4 C, BN 

S b^o 

[0021] ttffl-ra^^jRfls^Kjatt, *om<t<&m 
TimtLx iaa%jw±, 3 o»a%iuT« : $b<i±, 

2M%tt±2 5K*XJjlT**>t:»*b<tt, 5K1 

l»fi%*rST-*Si:, VGCFottfiitttt^-r* 
^ SSt5Ht*^Ii*S'J>%< VGCF*BCDSa 

3 0Si%W±©i^|J, mitKtm&VGCFmffiZ 

sa-rs«*^t?^<, laiji^Bt^b^^iR©^^ 

[0 0 2 2] )!^©?Siffl^aS*f i: Lilt 
^Ib^til^^gSSaET'+^-T-feSo -T'&to*., 

MiiMtiwtm ( ""BNasiaaj t*^a 0 ) btt 



FHU (mm) 0. 0 l~l/zm«J8, fl£0. 5 
~4 0 0>umflJgT-<&9, *©£ Sffl^S C t&T: # 

So ^tc:n'D«i7D-y^«cDigi8(c £ fc^'ri-r-5 (IS 

[0 0 2 3] RHOfttD&ftffi&lKaHUil* 3 tf^t;© Sc 10 

M^-a-So -ecofcto(c»±, *£*<b£*j©*i-?i4-c*4 
# v > t gf5#a<j (c ssa/sfiiST&^^-r 5 cits; 

0« H^bOOHtC'SO^fe'ai^ fl(«<Jt;:{4#iJ8l4¥ 20 
l^ttST? 1 0 OumVXT. t < 14 5 0 /zmJilT, 4 

[0 0 2 4] st, * **fb^»a** -5 c 

*?gt£T * £> t # (4 C ft £ fcmm t L T C F IZ jftbQ L- » 

[0 0 2 5] 3lfflifeM*ttltlifcCi£^fcJ:-5{c, SSSg 
K**'h£<» ««Sftfc**<B*^(*-ett«0. 0 1 g 30 

/ c m 3 jy.T> *fccft**wiuiu #5¥>, »»\ 

bfcii^ffiT-t) 0. 0 1~0. 0 8 g/cm 3 *UST-& 

[0026] m&t*t>m£tziz*'i>mit-£<m 

Kftti. COTJta^, (4* ^Igfls-S- 

fljca^tt, j$--ts#«jrcsft«^rft©*i£-c*A 

<^o fi^RHhlttt, Kj-(C;g^f#ni4r|5afiCD?g-^ 
2§§©{5JftT-&4u#, 3Mffl&Kai«U47D.y^ttfc: 

\>i'i;K*t- ?•©•&©-£ *>ft««fc t)»*L 50 
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$©&©-£*, -e©i$ii©i 5 o o o cwT©aa-e©gft. 
*aaaTf*«tv^o fee. jgiSAtjctK &m<ftizt>mmz 

ftfc$£©*>©£a^irs L-t^o 
[0 0 2 7] lMtfc****fctt**3IWb£*j©a£*i 



[0 0 2 8] *««fbU H«*ilfc«^«J©***H: 
0. 0 2g/cm J a±, »tb<J40. 0 3g/cm ! 

j e©Ji^(4ffilSB#©^SgJK4iE^MJK^Oia^ib 
0. 0 2 g/cm 3 W±lC75:54d{c1-So 

C ftl£E««*ffl^r»«flE**0. 0 2g/om'6l± 
[0 0 2 9] C©A-5fcU-C*tf*flS^S»JtaU *» 

vGCFaH**«-rsfe»o«w!i3iajscH:, 2000 

~ 3 0 0 0 °C. »SU<(4 2000~2500 •C** j fi>fi 

[0030] mmm?5m&, mi%v>&miam&, nmm * 

Mlt&tot V G C F fc©»^jj*JiMB;U'y jt«*©S»t: 

OBU©8teM¥CF*©t»0>, CtiS:^8 0 0~ 1 5 0 0 

*feft3W«Ji©ISatt*|q|±**Sfc4i)k:tt2 0 0 0- 
3 0 0 0*C-C*»fc£fTofc«©VGCF©^riVC* 

[0031] «waaRp©g^#H^{4, e>jx{4, iisn 
-c*^n^4^^^o *«h^t- rteaj vgcfsic 

* < 4: -SSJcSYb* t> u r A 

<> »*L<tt. 4ilffl70%£l±, 40WSU<{4 
8 0%Jil±?££L--ti5'^ JS— -C*^JS— T*A<, 
Sfc UTJ4^T-t)ffi-C4 ) 4l>A s gB^6<]4 0(4±<*lJ<J{ca 
fb*£*j&*#?£-f *©j&*«fc^o Sffi* 1 ?) 1 nmSffi©g)i 

If lOfiXtli, »^U<{42 011% 40W^ 



l<(±3 oma%ju±, zn^vGCF±a.x-(D^m. 

B££>i,W£NI£VGC Fai«fri}T-!&:<, VGCFl*! 

[0 0 3 2] ^«BiJ<7)^b^-i7^T-ffiES^n^VGCF 

MlVGCFtt»Mf*5t^ *ft£Sg 
fSO. 8 g/cm 3 {CJE&U&fc£©^©]:bJgtn;£ 
^LTl'Sc ^^H^CD^aVGCFCDtbffifittt 1 0 3 
Q • c mJ->t±, KfS L < ti: 1 0 5 Q • c mJi(±, £ h lz 
5f$L<ttlO"Q - cmJil.±T-*.i.o *3SHJ3© 

*>£IL*«ei:*c*S<|l5»3ftsaJ, fST-15 0Wm 
"K" (1 5 0 Jm-'s 'K-') fcl±a«#*L^o 
[0 0 3 3] **H8<OVGCFI±«3Mi(t©*SfiH<fe4i^ 

lEWT-fe^OTT-. *©&#m&tt/£^©JII&«j&©|i*£ 
ot,ffit5C £:#T-#, ^©CoilttO. 6 
8 0 nmWTtfUFS Ul> 0 C oifiztli. *)*g\,\£&ft 
ft«M53W4*»<bli*^o ^/«if£##BJ3©J^il«t 

VG C F *ttj»7 < 7 — t ItfflUfcg^lilVGCF 
©&*«JCJ; *?M*4»^fE^{i^<b-rs* s > ****©!» 

J IS A - 1 4 1 2©^«Jt«iS, R«iS> 
¥«iME?£-?> u — 9*- 77^a if a>*&tt&-CM 

>u zm<Di&mfo , *f(nm-&ttm(»r&® ! y Lxm 
a>x mm tc m i * s c t w-c ^ -s o 
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* [0 0 3 4] 

(£JK0!l 1) fSfF 2778434 f i:ilS?nt]5ffi-C 
SBStgO. 1~0. 2^m, 7^^? M£2 0~5 0 0 

«*©*MM¥CFft«»ufco z<om»mcF^mt&jv 
y-mzm#>x7)i3>mm%T 1 2 0 o°cx 2 07>©f?& 
a«*fTofc. zafmmcF Sri&u b,c (fa 

ft*63iS§!!) * 1 0»»%^JniL}l^-LT, WSJM&jt/y 
*C§S#k S^SfflmT. $)2mmX2 4 0 0°C{c#ig 
10 I, Mlfi^ytfcD^C^T-i&gASiS— fCS: £©{;:£»§& 
«fcr«rlHi:U-t\ *HSfi^J©»^l± 6 0 U *MQ 

[0 0 3 5] *M0<J1& 't^Hi: LtftlVGC FSiifi 

fb^^m^SVGCFIS^tbfeo *SS.n<DWffit L- 
Ts VGCF^fiKft-fS^Sfl^WS. tt«ifcJ3«fcV 
Co^IKU ^JDfeSSSlC^t. $fc, #$gBJi© 

[0 0 3 6] (HfifiCT 2 ) B « C©J8ft]«S 2 0 ««% 

[0 0 3 7] (Jt«0>Jl) B«C*aaiDb36co-C. 
09 1 ^©MS&fT^s *©§¥fiffi*§^£* 1 IZmLfeo 

(ttmm 2 ) nmm 1 tcis^x. M?g#H^©«;t) 9 c 

30 [0 0 3 8] 
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C 0 






«*%> 


(n m) 


<Q • c m) 




4 


0. 6 7 7 


1 X 1 cr 




8 


0. 8 7 5 


IX 10" 




< O. 0 5 


0. 6 8 3 


0. 0 1 




4 


0. 6 7 7 


0. 0 0 5 



[0039] cxmm 3 ) nmm 1 TMf&tifcSMb** 

*MVGCFSJBl»T. -£*l£3 0HS%^tfPET 
[0 0 4 0] 

[aw©**] *-*6U!kj:?k m&zmw&i.\ 



40 Ci:*s-e^So H«t&0 . 0 1~0. 5wmfflVGCF 

©aE#mm*e*itfk &iz s mitKomxm&tftizz 
tx. mmmnmm&Q. 8 g/cm'tEiittt 

0 3 Q • cm«ll:^5o l^ijf© 
SS-e©8M5#$5# 1 5 0Wm-'K-'£l±S*U filt 
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